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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT AND APPARATUS FOR PRODUCING 
LIQUID CRYSTAL DISPLAY ELEMENT 
(57) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
rapidly produce a high polymer dispersion type 
liquid crystal display element without the 
occurrence of unequalness and air bubbles and 
to produce with good reproducibility. 
SOLUTION: Transparent electrodes 3, 4 are 
formed on the opposite surfaces of a pair of 
substrates 1, 2 at least one of which has 
trans I ucency. Sealing materials 7, 8 are 
applied on a pair of these substrates 1, 2 in 
the state of providing at least either thereof 
with a discharge port 11. Spacers 9 are fixed 
and arranged on at least one opposite surface 
of a pair of the substrates 1, 2. A compsn. 10 
of a liquid crystal materia! and a 
photopo I ymer i zab le resin material is dropped on 
one of a pair of the substrates 1, 2 and a pair 
of the substrates 1, 2 are superposed on each 
other. The substrate 2 having the trans I ucency 

is irradiated with light in the state of pressing the substrates 1, 2 
manner that the compsn. 10 is diffused over the entire part between a 
the substrates 1, 2, by which the phase sepn. of the liquid crystals 
of the compsn. 10 is caused. The excess compsn. discharged from the discharge 
port 11 is removed and the discharge port 11 is sealed. 
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(54) m^<^^m mkm^'f-<mi^m^^Tms^m=f-omsAm. 



(57) [^*«7] 

mi 1 . 2 w-rix*^:^csfaip 1 1 ^mftz^Bx- 
m 1 0 *>'-^^^os« 1 . 2 ia^(*:tca:is:-r i. j: 3 

1 , 2 *:ffEL7^^*t^T-^'[4^^"Lfj*^2{C7t5-,^ 




7, 8 i/->^^ 
1 0 {E£«d 
I 1 

p /■s^A 
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c?)jit[fi]ffitCA'<-+?-rlS^i£®f-l>Xgt . HuE— 

^(7)--yjizm^Bnm t im-^w^m^miriwm^'iS 

mSM.^^ti^Mii—n<7)m^^:^mz^n!cth J: ^ t-m 

yt^mftxmi-mmi(^mikbmm^^^m^-thx 
f^bz-^t!iSiB^mm^(omm-nm. 

[m^^4] -ncom^<onibim<7)mmi,zmiiia^m. 

itmri-i z t ^limb-rhim'^ 2 1. tzn stmtom 
c»*ii5] ^mcri-n<r)mi^cr,ii^i^m<:o^^mi,ziy 

iai:-ri.ifA^«2, 3, 4 *;^c{5 5ie«(7)7gaaiF^i^ 
[ if 5^IB 7] ii--^ < 1 1 -:fr*^'33t'fi $r ^ U 7^^— Wco 

m-ixnb, mK-n<r)mm(^-yTizm^Bnmb^ 
■^mmmm<r>mszm?:iSiT-rhxmb , i^mmm^fk 

xmb - ftriaffi«!f^!iA>'itrie-*t^os^ra^*cca;gs-r^ 

JSCM Ltdk^Mz:'^ oZb Srif jt i: t" ^IS^iM 1 . 
2 . • 3 . 4 , 5 , etfciti tif&<r>mi'B^'^^<r)m^ 

(li^II 9 ] S^tcrajt $ iX&Jt*^'. 1 0 0 0 n 



±.ni&M:^b 3 3 0 n mlilTcOjSE^^Tt^V aSff^gcO 1 

%aTcr>mx-hizb^mmb-thtnmni . 2. s. 
4. 5, 6. 7tfz(±8sm<r)m^Bm^^<^^:fT 

^mii^<r)K'^-ttii>-ffl,zmiiin^mffc^MX'->-il^t^ 

^T«sMLxm^m7jkm^^m^i-^mmmwx'h'> 

X. 

t , miiy^^-)i'(^m^^mm.±i>zimLtzyci&m^ti^ 
m^'^^b Lrz±T~Mco^iSLmb. z<:r>m-&mi>zmm 

j«Tf y X)V b . mtl'mSJlS(r)9mm^zmifz y yr 

b. mti^^ts(r>^mmizmfihtimi.-ici(r)^^cr)m 

[000 1] 

[?&BBi^]S-r'i.f5^fr^ff] zconma. r-txru^. 
A- ■/ 5' - . r o i^- X 3 > -f twtcf nffi ? ni. 

[0002 ] 

i:^$tj:\,\fzit>m^i)m^'kZ b . 

LT^s^nx^x^^h. -miz. m^^-^^m.m^m 

'Piz^^^i^n^ixrzm^ali^^m^ii^'S: . -^coW^i^ 
iitzii^X-$>h. _ 

[0003 1 -r^i^*), •EJEiigisnso^«:ST-?stB%Ji, hi 



(3) 
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[ 0 0 0 4 ] m.in^^-%^cn>mm5mz{t. -m. 
m\.z\;:XT\,z^'r^'^t'^h^ . -'n<m.w&^n^^^fz 

[0 0 05] ±ir. E25^>r5rfflV''-C. SSf-x w< 

f45:?5 L , ^"wmm^mm Lx^^)\^{^i,zm^eftm^ 

3E«L. iiAPi:SfaiO^ffiBiT-i=tP-r&i:V^0%«l= 
[0006] 

-rSClfctCioT t |3]^tCi)^ff:l^St- $ f> $ ix, 

<, mrja^^^x'^mtLxm&^^ti^^tfz^, ^ 

^{ca*3l5±*t=:W3S^<aA-r* ^ > j$A 

<7)S?3t*?£fcJ:t>'?SB"B«^^«^5SgiS^S5:*S«-^^- 
[0008] 



sf^i^t- ~n<r)mmco-ioi,zm.^0m:it^m^ 

^m±mzij:m-hXoizmwL^tBKLr.:^Bxm7ci± 
^tu~:mmm*^i=^^mmLxmm.mc7im^Btmmt: 
n-^m^it^xmbz:^tsi><r)X'h^. 
[0009] fg^ii 1 <^m^Bm^^m=?'<^wm:f:mi,zx h 

[0010] m^^2nw.ik^^m=F-<omM-nmi, ^- 
—ncom^o) 0 *>ii'-^ < i: h—y7cr>nmmi,z;^^—v^ 
^:mh-^t>-^i>T.mt . mfS.m^-ncr)mmm±mztt: 

m-^io izm^iWmLf^W^X-mi&zr^LfzmWL 

mt^^^i^MLxm.fmcom&tm^^n'ii^m^-it^ 

xmt?:'ktsi:>coX'$>i. 

[ 0 0 1 n is*3S3^7)^i'B*^f!i^«oKit:fra{i, n 
zt^nmt-ti>i>c^x'hi>. in^m4<7)i&ik^^m'F 

i^-/\^mzm&Lfzmiiiat^miziiK\x-nco 
mmc^-ii<,ziK^!^imT^i z t s-w^t -th tcT^x- 

B^B*^^ <^K3t:^ffitc J: ^ h . ^i'-tf < t -^tjmit 

[0013] 3 £7)?Ka«jF«^<75iSit:fi"atw J; ?. 

i^-)vm-^-^'&mmm-\i)^<h^£h<r)x\ 
tiztAn-^. x.m^z:nmx'tfh. n^^ecrywiik 

[0014 rii*«6<7)MBli^^«^<7)i?it:^^iIJ: 2. 



(4) 
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h. 

[0015] n-mmi<^m.fum.?rs%=?-c^wmy:m':zxh 
[0016] m^m8cr)m¥s^7im'^cr)WsJ5m^i. it 

. 2. 3. 4, 5. 6^/i«i7Hfcl->T- 

[0017] n^m9com^Bm^f-co^umii. n 

^3il, 2, 3, 4, 5. 6. 7tfzl,i8l,Zii\^X, ^ 
mzmS^^iXi^tfK 1 00 0 nmfeLh<50jft*3ici: 3 3 

0 n mlilT^^-M:1/t^K ^Wifefi^O 1 %aTc^&X'h^ 

1^1 I ^.^^ 1^ %!/ t. ^ -2 /% (■•Inc" /TN^dr H2 

u u n rrkAji''-'«i5n7C c j> ^ " m*^ i ^^v^j-'^jw-^ - --- 
limM.<7) 1 %tlTcOST'#) 3te5-BS»t-r -1. >r fc tc ct 0 , 

[0018] if^ii 1 o<nmBBm^m'f(owim^m.i.i. 

hWM^WX'h-^X . >^^^)Vt:mmM^itLXm'& 

tz^mm^t. z(r>mmM^^i^\^x^^^-)v^nK 

yrt^Wii.tz{,(r)X'hh. 

[0019] 1 1 <r)W.rnmi^^m=F<^mAmmi. 



-f L;'^ t, COT'^) . If 5^11 10, 11 iO?gs^a 

i^Lfz-ncnms.<r)--)5i,z. mikmA'c^-m.-^^mm 

«^c7)^!fe2r?STt, iy-i\^mz:m^Lxm.ti'^r> 

[0020 ] iSiftii 1 2cr)m^3n7r^m^co^mmmi. 
T-ncn'&.mmt - zcriw§im^zt^m^tl.mmmzm 

^*^?l^$^^•5>^>ici:0 ffi1S?£Jg Sr-^t- ff.ofS^g.t: 
t:mx.tzi^<^X-hh, 

[002 1] ff*Jl 1 2cO?S8^B^^m^iOS^at^^lCj; 

smsr^ijj Lmm.^^mzxm.ti'^i:>itw.w.'&mm l 

[0022] 

-o^Bfl<7)miioilifeoj^«i-^v%r, 01 LIS! 3 
icso-^^-cueHS-ri). si{±. ■/gB^aa^Ff^^'^Kjtim 

^^X'h^ . ^i-'-=Or< t t-S^2{i.^7ii^fW*4tcrff?i^c? 

3, 4*5J^flg§nT*J»). «-^H^IIfii3, 4±{C(iifft^ 

[002 3 ] ^tf, SM2cO>!f[6iaacOJ^521tCv-'l'« 
7. S^^^fi-r-i.. i^— /PWSCtiSfJtia 1 l^B^L 

xts<, tfc. mmi<^M^mi,z^^—T9z:mmMim. 

[00 24 ] d^TJidtcmjStLf^^N'^^/l'PS-- 02fcJ: 

im3t,z7ik'rm&m^^m^<r>m^^mz^-v hL, 

SW-fS. ll^Cfev^T. 2 Oijv-N'^vl-PSrlllg-f 
/HHSfe*, 2 1<S7Vr, 2 2ii^N-^-/l^[afe^^*20 
i:7yr2 li7)raicigJt7t:^«S. 23{±3t^jStt7^^l' 
^ |. x-fi h . ^U-im^ihS, 20 t TtS-iStt 7 /U 
Ai/- h 2 3 (CT - ^N"^-/UPi^S« 1 . 2Fa^lc:?r^^PS 



(5) 
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[00 2 5]/ ^^-Ji^mMi^M 2 0 (c(± . mmm 2 a 

/i, tc/ N'^-zl- P iOS« 2 ±lC3tfi£lt««#: 2 5 r iSB^ 5. . 

l./S^6cOSI□2 8*^'Bfii^$i^t■feO. OligP2 St-* 
fHofilffi 7-</P:?'-26^: ^>l^C5i^l-IS* ••/ h 7 -f - 

C 0 0 2 6 ] 7 ^7-2 1 »^?SItX7 ^ 2 

6tcT#^'hll^;^-y $ 4>(cSI^'f-IS;*-y h7 -^;^ 

-h 2 3«J:l/'3feffiSi^#:2 5^•a-oT>'^•^~^^P^:,^J^ 
-eUTs />'^^;UPOi^ftbn 1 1 

C0027] ^^Oio (Cffil^SitT'cMa^B^^^'Ol^it 
?gA-r !> w i: fc^ < . ^-t^U/^OTgAa^^-^^f 

[ 0 0 2 8 ) B 2 <r)m^<r)mm 

mmmx'hh. 0(c*3v^-c. 41. A2ii^izm&^ 
tvtz~^<r)WSiX'h ^.'p^j:<t %^msL4 2{±a^ft*t 

n'ozxm^^ti.X'^'h. tfz. Pl^4 1. A2(rMP. 
ffi{c{±, SBBl:@4 3,44 *^Jg^$ix-Ci3 •) . 
mS4 3, 4 4±{c(iie^^4 5. 4 6*«?^^$flTV^ 
-S). #£«4 1 . 4 2«0^rS]gS«7)J12ia5twi/-;U^?3 
9. 4 0 2r^^[iL. llHc^#jfli7)v— ;WW3 9 , 4 0tC 
-etl.'f ixSfdin 3 7 , 3 85rfM-ri>. S?'-. S«4 I 
£Oj^|iiIffilc;X'<.— 9-4 7 ?:ll*iEirr4 . ^^>tw, 

[0 0 29] ;(7)i^^Cflt^$n7tv^•^^/^P' 02 

iixr/ms iz^s L tzm^a^^^m=Fcr)Wim^miiz-^ ••/ b l 

1. 4 2r«^a-g-io-ti-Ti,J:>'->. Cl^O^-^. ;^'<.--^4 
7SrIi«iagL'r?>-i.Ot\ ;y9XS^4 1. 4 2^tl 
{iHffg<^PfS*^"ff^figSn, ±^MizX OfI«!fe4 8 Sr® 
^ti^-e, 75>offffiCJ:0{±^ttiL/'caE!c?a4 8$:^*-r 



7X^:^4 1 , 4 2<?;»}g4^{3:*gJBt2iS';>-'irV^. 

[0030] ms OHMWjeS 
zcr>^^(r)mscr>^l&cr)BBiz'z>\.^x , astcS-^'v^T 
UiBJ-ri.. latrlo^^T . 5 0. 51 (i±Tt3i2gL.7^^# 
K^gg^HSIST-J, 0 , MSiS 5 0.51 6 
0.61 Sr3StS®«T * * J: o {cS^^Ho^Stcffl^-T 

^SB^ic^s^vrtaitf LT'^'Si^n 5 2,5 st/w-r 

^>fLTV^^. fiS»5 0. 5 1(7)^6 0. 6 1i:ig-r 

imii. ^timmmm^^ixxiio. ttz'mi&nso. 

m-tiioizmm^-^hzti-zii-^x. mw.6 0. eico 

aK2r$iJffllT?-Safl*%-l). fi^SftS 0 , 5 1 ± 
TiO««6 0, 6 lS:®^$ir, ««6 0. 6 1 ^i^-Bt^ 
^0^gJgt^i.J:^^;e?a^S5 0. 5l2r*Iffil-f^. ^ 
*K6 0. 6 Hi, -?-iimj§3tttr*L, A^o^ 

[003 1 ] fUT, S«6 0t::«L. SJ^^^35:FJt^ 
fiJtcSry X^l' 5 4 J: 0 L , filSISM^S 5 5 

S^6 0. 6 1 S:Mia-^r.-ti-, *>oS^6 0, SlISKc 

m^cofma^'X'h i 0 icffff-r* . ^(r>^x\ mmm 

5 0,51 ^:irLX±T:fj\^t>^(:>^M<^BM 1 tlSI^tO 

SrSgL/.:7y7-5 7 . 5 SCOici^M-fh. 
f*. »R6 0, 6 1<7)®«S:»^L. fiffiias 1 $r±ff 

[0032] C(7)<i: 0 t,zm^^tifzm^mynm^<r>^ 

0 5 1 X'^S.^^P-^-1 — M^^^^ 0 . 6 1 <7)o ii^^Wi 

6 0tcjgTyX;l'5 4 J:0ffifiEiH5SrjSTL, HiSlfS 1 
S'TKtT-H<^^6 0,61 imsi^i^-t. $ fel- 

^2:&mi.zwmB:<mm^^zt^^x-^i>. t^-:. 

[0033] 

rBm^=Fizmm.^^yTm^t/t^miimz^^^x , z^mm. 

^^LCD-5000a:fflV\ illSJf iSSc 3 0 H z , Stc:^ 
2.8* , 3 0-CiOi!fefrT'«5^5t^»1t5r(i^Uv;. 
[00 34] -llS^mfi . ^S*EP5!lD ( L < fa^EP 
in ) l^c.^^TtilicIt:'^ 2: &±mii!. LX^^i> AmX'COi/tm 

is^rTo '(%) . ^s:^<tizX'>x&i^m^f/^-t 



(6) 



-i)3tS3a*^T„ax (%) . To ^0%X-T,3, ^100 

=T,„ /To t-A>^'tcV9o/VioTS)^. 
[00 3 5] ^Z-^. «JEffi?^#tt (SSiS?^^) 

[00 3 6] mtm 1 

l:^'y^S^C0^M{^m(^Z^ I TO (Indium Tin Oxid 

8 0^C. l-^mtmk. 190 3 0^-PBmaLT 
[00 37] X7'^:^S^2^Jll3Z2S5tc. ^l^aiP 1 1 2rff^ 

m) M) 9 8wt%<h. ^■■o^jrril73 {:<}V9^U) 
2wt% J: 0^-5) 2 or(li3^t^1*>^:6^'J^330000cps<7)tc7) 

(imitfSiTM (1*) m) ^^^^fzi:.(^'k^m^h. 
[00 3 8] :^'yxm^i\^zx^-^9^mm^m.'r 

S . X'^-^f 9 h LT. m A B - 4 - 

1 Oxi (ftHSE^X^ {«) SrSSC^L. 140 'C. 2 
s^iHSML. mm^^h. :itJ,zX-X. ?gTS^?^ic 

^9<nh^ffvxmw,im<o^i^ui K^mMm^z. ^ 

LTi5:TL213 CN-I point =87.7 ^C. n, =1.766. n 

, =1.527] {^)^9 ' i^>^^•>' K) 77.08wt %^ 

X9 (m U) 21.5wt%. :tU3"v-«t4<h LTfxr? 
-h#3700 (:^IE:S«^l:^X^ m) 1.30^t%. 3t 
a^tgaSif^yt LT^^'u^^^xTim 0.07wt 
;^i/';>TPO (BASFtti?) 0.05wt%?!?»^^^ t>^0 

[00 3 91 ^V^-C. 3§Bfl^^3. 4;(?^'«f6]-r^c}:o 
Cc. i^^y^xS^Kl, 2^Shi^;b-t^:r>^^•^-/^P^ 
(12. (13ti.T^-r?SB^H^^^^i^^SS^^^'^-^Hil^ 

?^^2oc^^g^^2 4^/^tTll^•r^. ^tr, ^'n*^^ 



0-1505-1 (i^^'-^^tg {m :^^^5:i>7t^tfc««^2 
iz . y P ^^^-^ X ^ 1 , 2 ^fCF/f^^P*:^;^;'^'^ t 

^^^^/um^^M2 0 1 . ye^^y < /ua^-- h 2 3 > 

[0040] iiyxmw. 1 . 2 ^i^zmn.'^m.mi^'^xx^-^ 
h^^TX'3 0H^mw:mk. ^E^m^^^. li^s* 
ig^yrcH.^h3ooo ( (m y^-^wii^mm) 2 1 rfflv^ 

^N'^-^;^PO^^XS1g2^i3t^9?Jt'r>£>« ^>'r2 
1 t^U>'J]^Pt(r>mizlt. >y^x^^®iDJ:7>r7U'^- 
HAF-5OS-30H ( i/^^TttS m) M) 2 6^2 ^^ISS 

.TJ^^f^il (0.8 jum^MlXt) <7)m5&mm^0%t^j: 
li^oizt. mz^cr>^M^RUy ^/^^-2 6h^^•^-;^ 
Ph^Paltc. ^'•^xS^^5^f.|^;i7«y ^;U:^-UV-3 
5 (*^(»)l^) 2 7^l5aL. 350 nm*3l^7DiS:^ 

iJO^S^i'KJSSta^J?^' 1 3 mW/cm2 h ^ ^ 3K r 3 ^^S.^W-f S o 

[004 1] m^^x. WJES-Mi^t, ^N-^v^pcomn 

1 l;!?>^b«fffiSix:^^^^^^-aj^cif*l«^^-^#BXO. Sftti 
« ^^MCTti i ^ <h . 1 . 2 SOPtrBT 

-r^m^BrnTTsm^^nhzti^^x'^h. trz. 
7 . 8 i^-m^^m^MfAizxmm-h ^ i: j: o . ^ 
i:msALxmj^^ \ oi:'mt'thmz. i^—zmi. s 
i,m^i>zmt'r^zt:b^x'^. xm^^nrnv^h. s 

mrix^^hztf3^t>i)>s>. 

[ 0 0 4 2 ] ^io. ^^HI5iS«i^fiW3^^^T^^I> 
^,gc7)j^/C[S^^fl^ t>i^Ti^^< - 3inW/cm2--160inW/ 

ttmrnX'^fz. tfz. 7^^yxmm2(,z^JH^ix^ic 
It. 1000 nml.:i.±<7)ig^:^^h 330 nmi:XT<::^l&M:^^\ 

mMmR<^i%aT(r>mtKi:i>xoiz^m'tm'^i>i^ 
tfz. m^^&j^^mmmTit2 5''ctLfzt\ 
-mzmmitrizmm-tht. mmmm^^mK. 
[0043] immi 

mmn\^zn'thmtmt:7ri't. "rt-*>*>. mmi<^ 

tci}--:>fzh<7^^^^L. |5l«^f^SS:tT-o7^^. ZoLX 

tziF-To aicfcO. (^^^HR{i86.6%^^0. 
1 c7)^^^$HR96.8%(3it^.«< ti:hZtio^^t^h. 
[0044] imM2 



#^■^9-7 3 0 7 5 



1(7)350 nmm^\-m:^-/hy^i\^:^-2 1^mm-ff 

[0 04 5] mm2 

^it'&.m^Xh V-^^yV^ XN-21-S c 
^'7XW^2cr,^mmz:?. h 57 FXN-21-S (C, 



iBmv.tzmm.2i9 0'c, 2o^m\i^Mm.-th. x 
mm^zmm^'ttcw^ i srsstTfe^ . m^t^nm i 

iPimif^S^-r-S. 3tSSJt^l*^/-cm. 

oqfttp«5-« 1 <^'mm\2<r>mi<zw^-t. s i i o , « 

[0046] 
[^1 ] 





mm\ 1 






%mm 2 




0, 0 9 


0. 1 1 


0. 0 9 


0. I 0 




8 1. a 


8 1.4 


SO. 9 


8 1.6 


V,o CV) 


4. 2 


4. 0 


3. 8 


4. 2 


Vtc (V) 


5. 8 


5. 5 


5. 7 


5. 9 


CR 


9 0 9 


7 4 0 


8 9 9 


8 ] 6 




1 . 3 8 


1 . 3 B 


1.50 


1.40 




9 6.8 


8 6. 6 


9 2. 7 


9 6.4 



[004 7] mmms 

4 2*>^?BrJ>0 . **^XS^4 1 , 4 2i7)*tf^ffi^Jfl 

3aSS^C^ffiL/:!i/->'^^t3 9 . 4 0 i:l:^5B$:^-ro ^ 

ffiP3 7, 3 8SrJB«L. ?!?^-0;*'^;^S^4 1 . 4 2C0 

rrrt ^ ^ AH7<-* X» , . V . ,1 -ir+f-*Ocl*rt-JW-Hba4n / f^-^J^- 
jAjj • > ^ -gj ^ V » — V'->«iJ«.ivjafri-u I— » \Li^>'j>v:. 

[0048] ^ i^*M<?>It:: ct -S) h . 1 ^OStH^a^TK 

f^^jp H R 3t?^'97 . 0% T' S) 0 . V ^^^ffii^T V ^ S d i: 
^M^J4 

[00 4 9] Z.(r>mm\t. ll5S^J3(C:Bftl)«-a2l<50i/' 

-)VPi3 9, 4O^ffMa5i:0. 1 ram^f^MtZ t> S>-/^' 
4 1.4 2cOMi^'^i:)i^fl#<^^ffi3*t^?5?^i^^^^'''^< ^ 



^<7)2a<7)x-;u*t3t^^J4^JltZ3SfflLT4.J: 

[005 0 ] mm\5 

IIM{?iJ5'?)ffilt::'F-t. 

[0052] 05(C*3V^T, MjSlSSO. 5 lii, 
6 0, 6 1 >:J#-r^ai*>'3\:id:HJc®S2r5fe$ix^^S3S. 

5 l**'#K«^t^i:'S:•^Tv^4. tTt;. 'ti?S^i5 0. 5 1 

n^z'm^r^vvx-mn^th'm-h lt, ^ji.«>K5rfi! 

ffl-r * . W&Jm 5 0. 51 {=iiW-h<7)^SSCT ^ WSk<rM. 
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[00 5 3] tfz, &3.mm^m 5 izii. ccd^m: 
i<mmz:i^t^ f)\ ^msmmic c d zrmm-t h . 

C C D 5 5 1 LT{±. Plitf, fefV-CD52 (t&T«fSaiil 
m.iTV=t~:?-5 6l,zX'f:-:^-L^j:ti^(:>. ■ti?S«5 

6 0,61 (JOSg-I^IA^HfrJEcT^M ^ .E, J; 3 J-JfiE 
-tcO^ms^T, SiSliS 0.51 ^:0Ut:±T:^f6l*^ 













To iH) 


0 . 0 9 


0.0 9 


0. 1 3 


0 . 0 8 




8 1. S 


8 1.7 


8 1.8 


8 0. 9 


V.c (V) 


4. 2 


4. 3 


4. 2 


4. 3 


Vso (V) 


5. 8 


5. 9 


5. 9 


5. 5 


CR 


9 I 0 


9 0 8 


6 2 9 


10 11 


V,o/V,o 


1.38 


1.37 


1.40 


1.28 




9 7.0 


9 5.9 


9 5. 2 


9 7. 1 



[0054 ] :i(^mm^zx h t - m^Bm^r^m'Fizit^- 

[00 5 5 3 
[fl2] 



[0056] m^rni 

0. 6 1^4 0'CtCjD«iL^*>'<^i9>-^< OhlfESr^T 
v\ 5\?S**fttt7tKifj±[-C'2 5*C <l5J«iaJS) icjaSSrK^ 

[00 57]|IS6fi?lJ8 

CL, ^^JfEcO^i^sf j:0 2 5•Ct::^SS$^±#^-t^:- 
2 5*CT-Si=2r->?tf*, *ra|tL./^. amzx-ox. 
7 J: D !> ^ ii>t;m?fi«7)/'V'>%— 

[ 0 0 5 8 ] t'fc, ^^mmx'mmtfzfmmizm^^ 

tihh<r>Xif<^:<. m^^iaT<r>J:diz^x.XLmm 

co^mi:mzt:^^xth. 

T&^-fT^Xi? «*)^) 3.0uit%. 2-b FD:3f>'Xf-;Ur 
^VU-h (^tiy-ifX-p im Wk) 9.0wt%, 
>'f-;U:?''U n-zL-i^'Ti? 'J V-VXhi>VMhm MAND.A 
(a*-ftm (1*) 2.48wt% . >j-U3'-7-iUt:EO 
^'tib'^7xy-.'l^Ai/'ri7 'J U-ht'?)2>KAYARAD R- 
551 ( H^-ftlR IS) 5.36wt.% , TtS-ft^i^lf'Ji: t 



( asts-f-yN'TjW =Sr- (ft) M) 0.16wt% *^<^=ir&7te*^ 
Jg^H^JISfi; LTJ!a3gm?SH^BTL205 C N-I p 
oint=87 'C, He =1.744. n, =1.527D (P^fi^^ ■ -Jx 

j^y im M) 8o.owt% ^m-^Lxmmiat iti. 

[005 9]® rU7tiV-?-^fAttX2-J:.^JU^^ 
'>jl^Ti'VU-h (i-A'y^'r^^ (^) ^) 17.55wt 

yU4HBA (EMl-^^y (») SS) 0.44wt% , 

■r^USA (HSU-f S^' (») IS) 0.20wt%., KAYARADT 

PGDA (a^-ftai (ft) iS) i.iiwt% , ^m-fiiMi^Mt 

LX2-t Ko^i — 2-;<f-/l-l- :7x— /^7•^/^•l'-l- 
5r>-T■■^)•i>:^''^^df iT-1173 (P</Ui7thi2) 0.2wa*-^> 
^^jm-^ttW^^t. ?gB%«#^lt t-CTL205 C N-I p 
oint=S7 -C, n^=1.744. n<,=1.527D (^JU-p ■ i^-T 
J-^y (tt) S) 80.5wt% ar?g^LrMlj!c%i: L?t:. 
[0060]® <Z>\.ziiK^X. yUri^')'^—&7f^^^ 
< rU'-KU-7-4'c7)fig:H-fiJ^?b|5]L:.< L- fSa^aft^^^ 
<r)Pi.z:TLm *><5TL213 tL. 7 7wt2 

® :Ey7_^>j^i: L.T2-x^;U'sdf->;Ur:7UU— h 

(-)-i]y4y-X9 («) «) 21.5wt% , rj'-r-l^f:} 
i:LTh'X3-h#3700 ( ^BS^lS-ft^X^ (?*) li) 
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[00 6 1] '^-iutuzmLxi., ^mtmiiz^^-rtcr, 

^mSi^f^Xm (») S) C2wt% ^Odf AT1173 
{>^)V9^m) S-^^-a-7t:2 0-C^£J^-;l 077CPS Ol> 
C7)^. M-1200 (KS-^fiSt^t^X^ Wk) (C2wa ^J'- 

4 77CPS 50ico-^, rn::i-y^';;^UV-3033 (miS-^lS-fb 
^Xli (») JJ) (7)2 0mJK*iJ25000cps^Lc7)$:figffl 

ti5*>-:>/c. v'-^l^«{i2 O'C 

[0062] u V 7 i^rtw L T t , ^-HM^Jic^-r t 

c7)ms$n?. tc7)-cii^< , *i;sJE*M9>-nML-3o 

tfz. ^ly^nM (m $S7>7'UVL-«000-0$rttfflLT 

mi&m(rzm^x. m^am^m^<^mmi:-m-i^'^msix^ 

p-r-l). fi?iJ;ili\ a-y ^'^'-f h352A (a3ts:o-y7:5'-f h 
(^) S) $-UV < 350nin) 5 5mW/cm2, 9 0#,^.l=tiC 

[00633 

tizx'o. m^BmTT^m^m^hix. ^etx\ t^-omm 
iznmM:<mt^^zt*n'^i>. ttz. ns.mmtkx' 

[0064] ft^IB 2 ~ 5 <50^B^B^^^<7)i!Jjt:^^tc 
i I. >: , ^^C'< i: t-:^*^'S3ttt$r^-L^J-^^c7)a«£^ 

mM^-^ hit^^S'^-^h i 0 , ?SB^Ba^?-*>'^# 



*^?Sio%^$-ig58T-#, Miliar, i^-=5rS:«-T«-ti 
mMiB9imm^rm.'^zm^B: < s^-f •£ >r t *^'T'# 

^^^<?5i?}i:^aci s i: , ->-ii-^i 2 mizm-rz 

t X' , -n<r>m^<^^Wrnri z:'h^<-r^Z.bt^X'^ 

[0066] n-^m com^B^^^m^-comMU'mz^ h 

iy-t, m^'st^^Ltzmmmt-^^^if^-.m-^ztizx 

7^<. m'o&?*-^^zi,hm^(r>%^imT^X'% . m.^ 
m.\ i^-tc-^'ft^ummik^^^i'^mzM^^ 
<m^i>zbiiK-th. tfz. nwMm^kX'h. i^— 

[0067] m>^s<^w.^Bm.'^m=?-cr)wm-nmzi h 

b. W^^^S.thmzl5\!^-th:ibX\ ?\jS$rft<C 

h . i»*iS 9 cOfga^Bas^^^^75Kit::^fficz J; hb.Wi 

tt^ ^ U^^Sra*''^> . 1 0 0 0 n m ja±iOjS:S5t t 3 
3 0 n mOTcOjS*5e*^ B^t3KS<0 1 %i:XT<r>i.Xh 

h^'^^^M-th'b^ziiy).. W.nn^7rM=Fi3^%hix. ^ 

STx\ t^'om^mm'^mi>&cr>wm^'^<itfi,zmit 
<r>^^mmx-% . m^mx\ i^-^^^^«-HSM?gs 

^-^^^ ailtcHil^ < WmrT hZb i)^X't h . 
[0068] fi^lf 10.11 cO?gB^B^S^^^«^iSjt^ 

mzii h b . 'y^£< b t-:firA^^7£tt5-^ L;^^-«co£ 
u<r>--ni.z . b ^^'&mmmA<n'^imi ?g 

TL, iy-)VmTmPlfiVXm2.^h^. ^JtttSr^UT"^ 
^ffld*' <^ 3t SrSSSt-r * d t i 0 , ?SB^Ba^K^^^7b^^# 

i. h%^<r>%^^^m.x'^ , 'm^x'. i^~^£m^=f-^ 

[0069] If^ii 1 2(ri^ik^^^^<^^^^'-^^ 
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[00 70] ZCOtSW:. ^^BJcTjjgfg^^j^^ea^Fll 
UTfflV^.|.*&-^. SMI-^^-i^'X:? (TFT) t<r) 

CHS] z<7i^Mcomi<^mmcrmmizni-fiwiAm^ 
mi ] 




7, 8 

1 6 ttStt 

I 1 »aia 



[124] z(r>^^f^2cr)mH<ommi'Ztnfi.mrBm7ri 
[ 13 5 ] (n>mmiom 3 c^mM^ommi'Ziin ^ r&^amk 

mx'hh. 

I, 2. 4 1. 4 2. 60. 6 1 
7 , 8 , 3 9. 4 0 i'-yU^t 
10,48 *Ift!{^ 

1 1, 3 7, 38 #f ajP 

P, P' ^N'^VW 

2 0 -'N'^-;Hl]^?&fi. 

2 1.57,58 yyy 
2 3 TtSii'tt 7 /^A£^-h 
24 

2 5 aKMSKS* 
5 0, 5 1 Sfi« 
5 4 yX;U 

5 5 CCD (ffiSMS^S) 



[H2] 




2s jtaatt^^^Ai'- h 



[114 1 

42 
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m3] 



■28 



27 



23 



■n 



[126] 
33 ms- 



JlJ 




2:, 



25 
P 

24 



2 4 «tt 
2 5 3^fitfilltt(^ 




